Novel nicotinic action of the sulfoximine insecticide sulfoxaflor.
The novel sulfoximine insecticide sulfoxaflor is as potent or more effective than the neonicotinoids for toxicity to green peach aphids (GPA, Myzus persicae). The action of sulfoxaflor was characterized at insect nicotinic acetylcholine receptors (nAChRs) using electrophysiological and radioligand binding techniques. When tested for agonist properties on Drosophila melanogaster Dα2 nAChR subunit co-expressed in Xenopus laevis oocytes with the chicken β2 subunit, sulfoxaflor elicited very high amplitude (efficacy) currents. Sulfoximine analogs of sulfoxaflor were also agonists on Dα2/β2 nAChRs, but none produced maximal currents equivalent to sulfoxaflor nor were any as toxic to GPAs. Additionally, except for clothianidin, none of the neonicotinoids produced maximal currents as large as those produced by sulfoxaflor. These data suggest that the potent insecticidal activity of sulfoxaflor may be due to its very high efficacy at nAChRs. In contrast, sulfoxaflor displaced [(3)H]imidacloprid (IMI) from GPA nAChR membrane preparations with weak affinity compared to most of the neonicotinoids examined. The nature of the interaction of sulfoxaflor with nAChRs apparently differs from that of IMI and other neonicotinoids, and when coupled with other known characteristics (novel chemical structure, lack of cross-resistance, and metabolic stability), indicate that sulfoxaflor represents a significant new insecticide option for the control of sap-feeding insects.